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(57) Abstract: Liquid is supplied by a supply mechanism (72) to between a lens (42) and a wafer (W) on a stage via a supply port 
(36) on one side of the lens (42), and the liquid is recovered by the recovering mechanism (74) via a recovery tube (52) on the other 
side of the lens (42). When the supply and the recovery of the liquid are carried out concurrently, a liquid (always recirculating) of a 
specified amount is retained between the lens (42) and the substrate (W) on the stage. Therefore when an exposure is made (pattern 
transfer onto the substrate) with this condition kept, an immersion method is applicable to allow a pattern to be transferred on the 
substrate with a good accuracy. When the liquid leaks out from under the lower end (32g) a peripheral wall, the liquid not recovered 
is recovered by an auxiliary recovering mechanism (76) via a slit (32h 3 or 32h4). Accordingly, no liquid will remain on the substrate. 
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[6] (xtt^iso) iz*»«iRrir6i=*fifc**fctey. -)i/w±roiva ^ h«* 

-t7X/\X^— v>WS TCDX Y*F®ftT?a>teS ( Z tt@ kJ OIDIe ( 6 z @fc) 
5-1 nm*iJ£<7)#8?ligT^B#}3iaj£*LTl,N-i>o Z • 

£S^S£;frtSx;f£ibMi 7 x^A^itt.^. ztLizMrtLT^x/NT^tt 

^X^ifiMl 7XlcSltl-=F^ttt*-A^BS|fr^X=F^ttt. Y^IS^I 7 
YlzSmiz^l+t*-A^^W^-l>Y=P^f+i:A^igltt>^-CU'i)^\ Ell T*l* 

^x/N^p^iti 8(DXT/Wsi;Y^p^fti*> t $izmmnz&$tL%-? 

it. z -f^h^f-vSO) <DX. YiiMWfill. lEllE (3— (ZtAIsl 

y a>iaH£T?fc5 e z mis), tr^>^ (x*ii@yroiHEi?fc*e xHHeK p 

— 'J>^ (Yfilsl y <DlH]iETrfc& 0 y EDfe)) ttHI"^^^-^^ 
#iJx.l*\ z ■ h^f-v3 oafta£tt®ijniLT£a*® C&lMfti 7 x, 

^x/N7.x-^WST<D^m'ltfE(X(iilJt , itlS)[i^^-^Jill^Ml 9 % 
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£«HBPg«2 Ottffi^lzJSi:, ^i/^f-vJws T<D±IB<iS1t^ (XliiS 

H3l=(*. ^Mi^-'^3 2^ fl^ 4 0<DTfl»aB&tflM& 
U&.%Ltem®=L-v H3 2l*,ttl»4 0I=*rLr*l!tt™i=««**LT33y. 

'hg#4 0 a(D5feiS^T^I^fr< izo*tT-fca>me*<'h£ < fc*T— '<»4 o 

^t^®fi'JcDU^X4 2#£M#£*l-Cl^6o d<DU>X4 21*. ^(DT®*^ 
14 A XlZit5c-ri)X YSd^fli: l^&o 

#£3¥L-Cfcy. ^-(D + *a»=l*» Mf}4 oa>/hg«P4 0 a $±*^b»AW 
ABfcBriSPJJ&OBfln 3 2 a7b<±T^[S]l^fl^JS^^'Ct N '§)o JKDFjSP 3 2 a (DUB 
Df (KBBP*»filtt"'5^fl!lfl!)5M*ffilfi3 2 crortJBBBOlSS) I*. ±**Sflfr 

4^.):^^-/^^^^. CKDflS*, «l4 0afl)f-/<»4 0b(D 

(D-l©;^ (JaTtrli. M± r3fe$ffly X>ugPJ fc»¥*0 #JM£*lTI^ 

f6Lft&&3-=-V h3 2©TMl3li. «TffiBBP3 2 a<D*MljlZ. TlifrZM. 
TBSttG>B!]«3 2 b4<»ja**ltL^. C<Di§£. Dfl§P3 2 b tg|D 3 2 a <t 
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2cO)T$i®l*. BiIii!ia)U>X4 2©TI (tf 4 0©iTiiS) tl-ffit 
-gTf, ^ft* yTa>fflfl"T?l£T*l=fr< MftT'h* < §4J:aftf- 
fltrffiBII«fflSfi3 2 c ^il4 OC7)/Jn^I5 4 0 a ^(DFall^li, 13^14^ 

ho zoffiWrtcz, ±si=»-3-cKis«fiwiWT?as!it*fl)iEiJR«5 2©-as*<± 

132 c0[)Xt4^lplC7)M#JSi;Y$4^[S]O]SHPJjOiiaiw. ^*l?tl±Tl5fa(D 
M7L3 4A<»fift**L, =&MiI?L3 4lc»tt*5 4CD-3i§#*-*i-? f *itiA£*i 
Tl^ (ID3T*I*> Xfi^fS]— RiJirMJO^mt 5 4 (WHS, B9 4#HB). * 

7c. f h3 20M3 2 b i*i§p<Djt® (±a) iz«±. m&mm c«d 

Slz, 5a{*tftStJ.=.^ h3 ZCDTm^it. HUlBDfl$P3 2 btO^flSlw, T2j* n 
&Jl-C«#©M»3 2 d*<»Jdte*lTl^o d<D*§£r. Dfl»3 2dtlHffl3 2 
b£<D|WlZ(£* ^^S0!)]|!Kfflfi3 2 e*<M**ltl^. C0>B!M*ffiS3 
2e<DTii®li. IHiffiCDb>X4 2©TI (ifti 4 O (DftTiffi® ) <tp]— S£ 

pg» 3 2 d c&g&£ i*, laep 3 2 b iz&'<xm# (mm&m : & <**itfey, 

&(*tfc»:i=? h3 2CDD33I3 2 drttt(DJ6® (±®) 1=14, 1tg&<DlS:tt#a> 
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h3 2<DffimwM3 2 dO)nffia©fi.-r«*3t>fflS3 2 f its 

2 g ir^tlTl^o Z0>^tliSS3 2 g<DT*ii®l*. MikO* U>X4 2 <DT®I^ 

08*. I* 1 ~2mmg«t**ltl^. d<D»^ 3 2 g (D5fe3ffi® 

f£ s b>X4 2SIJ: y (SIS A Hf£ltT*l=<4iELTL^o 
Jig 3 2 f CDI*lJ!®0)T3iSB (3gtiJ«S3 2 gifi«ai#) ©l£«l±* T^l-fr 

dB^tW]fl)i(3 2e, 32 f (3 2g)) lC«fe oT. -h*^*"C*l£ 

MYmxfto-mkmmz^ zmomnM^oH^o^ 1 ) H3 2 hi. 

3 2h2. atf3 2 ha, 3 2h 4 AMSHT^Ijo 'J ^ 

id*, mat 3 2 d(Z>it>i^;£i-J±^-ctl^^^<^ -t©fl»-e 5 6#Bitt31** < ££ 

ltlb0^'J'^3 2hi, 3 2 h 2 . &.t*3 2 ha. 3 
2 h 4 K^^M^SR**'; ^ K©««fc l J t(fi^l=**<EiaS(D*.¥L^ 

2<D±@l~fM£*U s&flR*B.I=ffiS!llHl«l*6 0©-SS*<-ttf?*t» A£*iT 
U3 0 ({§. L% HI 3 Y$4^!6]-ll1<S:ffiiil'JOXy ? h3 2 h 3 . 3 2 h 4 iZ 

mm-r^mm^ume o 3 . eo 4 a>*jb<*£*u xHi^-iiMKD^'J^ 
h 3 2 hi, 3 2 h 2 l-M-rsffiBbHURSe Ou 6 0 2 l=-3lvCI*=FBI5* (H 

4#fiB))o 

MIB#^t : 5 8(7)MI*. /^6 2 a^f^Lt, j&&tt&=£g 
7 2|Z^(D-^}^^nfc^^6 4(DMlC^^-€^^^tLTLN^o 
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^jgira^fiK cfc ^ t $ titzfemm om&n m&tfm® n 3 e £^ l t , 

/^U?l* 6 2 a £ =fe,iB5Zirr<i> (H!6#M)c 

±lB<7>;Wi: LTl4s dd-Cli. Ar FI^vTU-Hfit (sftfil 93. 3 

fiBB^^ I L0);fcftl4. 193nmx1/n = $J 1 3 1 ~ 1 3 4 n mlC$Sift*fl: 
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3 (E! 3 THiE^-fr-r. i6#i) |-c):o"C±Ti!)nrHfel3^fi£^H-CLN-5>o =& 

i|Rffl/X;U5 6£fr LTj$ft[I]JlX=i£«7 4lC e fc , 'J r 7X/\ (XttfliE Ltzffi&l Z? 
l/-F22a~22d) ±fr t>7)0!)^£l-l5]JiX£ *l&«> 

HUie^-^mf 5 4 CDffeiffili. /^U^ 6 2 d ^tl^fVfr L T-3i#ft£tf> 

zr%mm-?z>®L?mmt Lt©i^gt7 eiz&^s^fcK^iB'f &e 9 

oTftJ^ft&o fcfc\ J^TT*!^ #»»ff5 4|-iSltt>tLfc/^U3f 6 2 d £ 

«*>T. AJl^Sle 2 d tfclBarr 3 (86#B). 

jRff 6 0i~6 0 4 ^f*lf*l»S**L"Cl^4. ^CD*^» ±T0/^U^6 2 d 

SULtdiKj^U— H 2 2a~2 2 d) ±T?U>X4 2 <7DT5i® «fc l ) -tO>i&tt£ 
1?7K7b^f=$^-i) (i8#l) D3«P3 2 brt©±SPffllW*<fiIEt<cy, * 

HtlaifcCDj^lf 3 2 f tDH^IC7K^;l^fc (3SB Lfc) ii^l-^-0>7K^, 
XiJ 7 h (32hi~32h 4 ©iv***^) rtl=^*l«iffi^"ei»L^J:lf 
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ftfc, H 3 2li, ^<D±®<7)1I&MfifTlC[M3 2 bl^TOJS 

14, i«t2 0|::ttlS£*i*J:3l=fco-Cl^S (B6#R), 

B3IC3S***L<&«fc5l=s flFSfca^U -y h3 2 hs» 3 2 h 4 -t*L-^*t<D 
afi^lZli, $g^yX;U8 5 3 . 8 5 4 rt^ft^ftlSltbtlTl^o 
tfB&£*lTl**Jb<* U »;K32hi, 3 2 h 2 -t+L^CDafiftlw*, . tft 

J:oT*JW**LSffiH«M« 8 6 (H3-^liH^-fr-r, H6#BB) 

H5lZfcl^T, l/>X4 2 £flt1f 4 0(7)^— ^$P4 O b t (DWzlt b >X 4 
2 <hP-Ht*t^£>E£y . gL/^X4 2l:^I$tLt:-*KD^UXA4 4 A, 4 

4 B#tS(-j-b*lTU-g>o 

MIC. »tft4 0(D^S«J4 O a *l»<^g«P4 O cCDTtHSfiDiaftl-l*, tttS 
4 0<Dl^SI5tHSP<!:$-flil-rS7K i F-^[S]l-5ilJ : 'S— *tW*®?L4 Od, 4 O e 
*<»fifc$Jh.r^S„ Z*1,£><DKjI?L4 0 d s 4 0ef*lf*lfl)M« (fjiiECO^ 

mm) <D$mWzte* i^^'jxa4 6a, 4 6 Btf^ti^tim.mzH> MfS4 

ISfSf 4 OHSPKI*, — ^<DJt»fl.4 0dl::*tfi]LT» 0 a#IBg£ 



WO 2004/053955 



PCT/JP2003/015675 



41 

9 0 a tt tlCftjSMfcaS SSfc* 9 O b#ieM£*lTl^&o H 

.fi8-r*fc«>(De«3tm**sF*iRiiz«tttj-rs 0 c©**a**it=j|g«3fe5fci±. m 

ft^' JXA4 6 AlCfcoTlSiST^I-lRllt'CJSlt^tl. m^CD^'J XA 4 4 A 

iz«koT^x/Nwa@l-^liAXic*f LT&tf>£fii«fcyj!B*t$*i<5. ^ 

B^»lt±*IClRll+TSW**t» Ml=lM:7'JXA4 6 B-e7X¥^lS]l3[a]ltT 

BB|t^9 0a. g3t^9 0b. ^UXi»4 4A, 4 4BWIft^UXA4 6 
A. 4 6B^t% 8 3 4 0 3^<&m%.ZS^*ll^>$fc-t 

<&#H»lf»5. 4 4 8. 3 3 2f«l:BTv**i4t,Oi:0*O«AW*a<D 

£&tttttt£$ft£i&n&iti£ ooa, gob) isH^-r-s^ot-r^. * 

Z<75^^<iS^t±l^ (9 0 a, 9 0 b) <D§:ft& 9 0 b (D iU * "C ft 3 jfe j£ 
3E*HWtt1l2 0l4. fcarr<53££R3fcHWz. §3felfc 6 O b 7b^<DS*"r*i 

Jl, hXf"V3 OSt/^7XM7t^;U^7 0<DZtt*lRl^a>&ilL 2fct/2*5E^fil 
fi2 0(4, m^iiS^tii^ (90a, 90 b) £m*TZ ■ ^JU h^f~v3 

o&t/^x/N7tx;u^7 o<D&mi&%im-?&ztiz& y % ^BJ^fe I L<Df£AtftJ* 
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i*ltl\4. C©1fflHl3&ld\ 9-^7Xf-V 3 > (XI*T-T ^7 □□>ta-$) 
4- t'^b )SS ifliiPit 2 O SI/: Z ©ET t ^) X f - vfiliigt 1 9fci:£ 

Tl^o Z(D>^'J 2 1 F»g|Zl*. j£SSMfcB#|::» ;£g-tz 3 8 A , 

^/u-r— * ) s & - <D;fiJ£ i=So*i \ r <d JK**«J*fl 1= £12 * *i -1) / * * — 

IfcSfcif) (D^lb-V, -tODjajg^lCckoT^lSSm^felB^a* (9 0 a, 

90b) <Dtmmmte£iz&fc?z^mmit&&&miii?&tztbomm (m*. 

7kO>;£^# : fii (SJ£(D^mft) (iH7 A (=^*tL^)«J: 5l=fc3o C(DE17 AlC 
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-r*l — va >£<!:^b£3l£jgc-r o ca)i§-£\ HSIflliiSafi^cDjUJt^li 

M<Dj&p 2 icfci-j-'SKx i>7t- *x(£mi£. P— OX&ttir&y % ^S^fS] 
\zMLXlZ&mmmt*k£X^ti:i\ 7K<D;£jg#:fi7l£[I] 7 A(DJ:5^4< 

<Dlzfig3fc0>-ei;}:fc< . m*M% I L^7X(^?fti|X^tL§ C £ oT7k<D;£M 

£££ y*< 1 4#5i&*t*o 

I^^EnF-C^^tl-§)^(SllC7K^m^i$Jf^3i K LtLTLN<g)Ji7cH|-eii N J&Hftl 
'7X/\w±CDHB^IJ|Elz^^$tlT r 7X/\35)<Jjn||?i$H'g)<!:, <7X/\W_t-C<7>7K 
<D;SJt^f£I^II|l::;F£*l<5<fc 0\Ztii^ 0 Z<DM7 BIZfcLNT*,, ^Cfi^ 

L-£?t. ^fi^fi) (H7 A43(7)|S®7£^^[pJ) (D-im(DMPi fz felt 
h?*— ^x/NW^SIz-SjLT^^roJC^ LT. mm(D&P 2 

icfcit^Kxh^^-— 14 ^ x / \wa m b ±«y 1= a z t£ i-j-r *Lfc £ t 

::t\ j£p 2 izfcit-s^x h — i)Xi4iA^x/\wiii:- ifeL 

t 7X/\7!)Nb<7)i&^Bl46b*tfc7K^J#,Pi frt>j&P 2 ^l^^ot 
3Mxr#fc}frfci*7K#3fcIBWl::£y* TMJ (£p 2 KifiiNftB) ist'BItob 

^7t7X7&^iB6<II^^'?)o i7 B <D& 5 tZ : ,&Ik / A : fii(Dm'& iZ^ £ P i t J& 

p 2 -e^x h^^--*x^Blz^±i:-S(7)li, ffiMfc (M#*m fi, 7k 
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SKffiytlcJEiiSA^i:*. ±;MJI^i±-<TTMJ^ftl±lz^^, 0 f 

±ilCckoT. U>X4 2A>«j;x/\w<7>ti1ftj&tSMHiU BBKfiS«W©fiitlzjj:c. 

lM±/^>-*) i Lt^i,\ Mining rtlzfc It ^>JJXM («05LtfKx h^*- 
x/NWoa&M^ijffliii^ic^^-r^jjxM^b^t^StLrLN^o 
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/\7fc;u#7 o±i:^x;\w^o- FZfaxi^&^cDt-f&o 

EGA (i>/OXh'^P-/^'77^>H ^(D^x/xT^'f > > h 

*LT, ^x/\T^*> -h^T-r-St, ±»=j£fi2 0(4. — 
fflmm 1 9 l=»**#x.»Br«<0*S7KMI- , l7X/\^T— vWS T ZftW}? & 0 
|8 AI-14. ^(D^K^llC^X/Uf-vWS T^lbLfc^^(D^g|^^ 

;U^H6 2 a ^fifT^^T'll^T. ^T(D^$gP 3 4 frfc©l&7K£BB*&f5o 

/^^6 2d, /\^6 2e^ifll:LT. *»ftf 5 4, ^iBtjlsHIXf 6 0 
i~6 0 4 £ttLt=It£Sm da><!:#. ±««H»S1B2 0(4. 
£MttMft 8 6f«l»Lt, jatMaSf^-v H 3 2i£#<DJBj5rffliS£BBJ&-r5o 
CCD*?!-* Jfti^Jfe^SP L<7>«lffiffil<DgglW©S{**^StL«:A<&, *-<D£F B 1 

fit. m^B#P^il-r^<t. i^Mix-^h3 2i:S*7-^teFMg 
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W\^3 2 f (D3Zih&3 2 g k&m-? — <7faFMt(DmCD<7 'JT^l/* (BOTH) 

J#fc±if£«fc5i::fc*„ tot, ^-<z>&. *©&*S*£ie*D£i*-T*s 7k**Ji 

13 2 f £>3lfctJ$P3 2 gTG>? U dSRM) frt>;ltiiLlz< < §4. * 

tc, -£>±i^ "i? 'J T^^^I* 1 ~2mmfI^^O>T'7Kl*^a)g®5I^3lC £ fco 
T%JlM3 2f C^diSB 3 2 g) 0>PWzjS}#£;h,£>o 

2 OI±. X^-vflJ^lgSl 9IZ*|;k£^;L % ^X/\W_t©ijlr5tte 

•So 118 A|C^^tL-?>$&7Kll^feS^t>^XMXT— yWS T ZfeM? 

Zt^lZ^ &&=L-y hPU(DT(DmmmmmmzfLy-b2 2 a <t^X/\W 
irO^^iiil-r-Sctl-^^^s fflftb^U— K2 2 aili^iMWiii: 

(*l5l*rai:K*7?fcy, MKJ^U- K 2 2 a «f!7X/\W£©|»|HJt, I mmJIS 
^0t, U>X4 2 0)TlC7K^^l#Li!(t-5Z < t^T^'&o 

■ftte.Kraso^u ^h32hi~32h 4 £fl-Lfcjtffii»5ii::«fcy&xy h 
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*ofc««|35<3S**LTj|3y. &f*5fc^p L^&f^m^tr^i/w^cD- 
lfg®EIiJiiLt0l1 V3'y h^l <DMtft<D 
tztb(DmmM$&GLW.lZ'5JL/\K'r— viElbffl5 2 4 ^LT^lAXf-vWS 
TZ&mt&o &?KttK (ifci*#f&ti1t) s^&iSBJOiSBBJ&ttlK^T^x/xx 
f-vWS TATOttTSBK, £*Jffllg« 2 0 1±. a3H*[e]Jl5UgM7 4<DftW}& 
MteTZkk'blz* /^^P6 2 b tti -o(D'*)UZ?e 2&m&G>& 

&T?m&* ?Sf**&»3.=.-/ h3 2|^$P(D7jC$lHlJJXl : 5 2^^LTls]ijR-r-§)o Z 

f-vWST Ox/\W) ©»»^|pKD»*J*l^(Dtfl[S(=fc*ttteP3 6I=« 
JSr*/^U^6 2'a^liL. Sfix-^ hPUIcgSLTMlB^ll^lR] 
<»Hfr^(C<iS-r-5lH]iJX^5 2I^Jfr*/^U^6 2 b©^$Rlr^fflflE-CBB< - 



WO 2004/053955 



PCT/JP2003/0 15675 



48 

=l-v h3 2 wane* ?K®a)ii$*<u>X4 2<DTaj=y t?as< &<s>-ssa> 

±ffi<D3BiiBB*fe<fit1B^a)^x/\W (^inXf-vWST) 7 f 

x-T-5?ilfl»»lti 9iz«fcy» ±#JWisit2 0<Dji*icj6i:r, u^<? 

vRSTi^l/UT-yWSTt0Y$473|S]O^fiAm$^, 
t-vRST. wsTmf;h.©Sl3lSiSSl:IL, iSH»!ttffil=3t-r 

ffll£«2 O0)l85tizj6£. ^f-vSIMil 9A<lKrifiLfc^x/\T*»H 8 
^tfu^JU^F^ft i ec&fbl'Jlit^x* Loo, Uf^;u^r- isffittftft i 

i 

S TO Y|fi^l6](7)^lbJlSV r t^I/XXf-vWS T CD Y$fi;£ UliSJt 

*u >««±i5ics*^-*Haw*^7-r*^iiw«ky. ^xmw±<d7t 

bMiJf^lRj^^T, ^XMWtD^Wl^iajirl^LS^fSj C+Y^iS]) |Z?£li-f&7K 
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HI OAKIi. Z(Dtl?(D?a(*f&St3.^^ H 3 25fi^(D«t^fllfll!S<bLT* 
$*lTl^<£>o 7Kfl5gS £ LtlCD^fS]li. ^X/\WO^S^lS] S D (+Y^ 

Z<Dtz#>, 7jtli. ^X/\W±£[II4'ro?xffii]fr^filJ^Si!*U I L(7>^X 

MBHJKDK&IJIHiJ* P L£^LfcU^^R±<D/^->(Dg:fg1I 

Z(7)i§-gr. *©3Sa£* 3Sta«:^(=«fco-C(*, Jill 3 2 f (D^|iiSfl3 2 g(DM 

«j7x/\w©'36S55fiii=HLT. tt*&tt5 8©a»fliizaa!ite)*LfciaiiR«5 2-e 

fe-S^I4^fi^lC7K0)4'lcm^^^-ri>«B : fe.#^.'=>ti-i)^. U> 

-r^^>*>s 5 8tU>X4 2FIT\ 7K(D43a)^$l5]i|X-r^«t -pl^LT 

U&t::^ f©^U^X4 2 t^X/WA/^CDFB^ICSlJ^-fr-r. 

o r ^ x/ \w± \z&& £ h a / - > (om^it-r z> z. 1 1, # o 
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j&&Ctttti$ (9 0 a, 9 0 b) <Dmi3lZ&-3<*— h?* — 13** * — h Lx 

*y >w^#Jisps«2 oic* y „ *fl)a. ~f. (D«feai=L-c^$*Ln^ 

a. iftlJ1»S«2 0l±. 3feM3fe + l=. !WaLfcfflffi-lr>-9-3 8A. 38B 

b. £fc» i$]ffl!gi2 0li, ^=EU21 ft|Z^£;ft-Cl^<i>ijai© , liiB (0"J 

a* fs« w ©$j *. lij^s^r rs] © — m t mm © £j ^ it <§> ^ x h ? * - *> x tiffi © 

c. ^$IJP^M2 0li. U 2 1 flKl**A**l"Cl*5flraM>T- — ^ 

p. n« o«o lijfe** isa — ^ £ My © i - ^ it & * x h z> * — * x glw 

{MS.!*** h?*— **&1R£J«i*£fcA®*ttJa:'^ b. Mc. -e^-ft 
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&LtztfiBT°. S^-^I-PU (&f$5fc^ P L (D&&mt&) tf^X/WVfr 
b*Wi<5><&Slx<t7X/\X-x-e;wS TA^itiLfcli^^ifTrt,. Wc&ft^t 
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JR«*l=«feyislJDl**L*. c<D«-&, ^#&$Hfc7Kl4. 17x/nW(D^S^I«]Iz 
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6a^f 5 8 & if 14. U>X4 2 £*ibt LT*<Dmm±mZ!&-f Lt,WL 
S>*l-ClvC*ft^o Z(Dj5(C|18 LTll LfcffttM&»i=. V V 3 2 
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W&X&lkP L(D^#14> 0iJx.l£i|KM (SMEJfeg, STJjJlM) (DfJlgl-ffl 
l^&^U-h iW-ftW-Wtem) -efeott^UU f;Ei:l)*^-*7X-C 

b>X4 2) [*. ^BJ5tI L<DI!aStJ=«fco-CbS/X h3^636±-r<&fRtktt?-X 
l4jft(*+O^F<al!«B<D#*«l=jaHLTjft# (±IB^H»ST-I±7X) lz»«L 

I*. 

"5 j£» t <fc -i> o 

±I5«16Mn::*5l*-C\ &{* (7k) £3S-rtfiHI*b*-$;KD/<* — 
<0mffl\Zfltm7ls— b 2 2 a~2 2 d tftfcli b 0) t Ltztf. *^BJ(D4> 
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L & ^r- V ± lz & H < X t £ I* * O =t fe £ 0 <& l , d <Z>i§£ 1= l± , 
»fc£@ilX"rSES£MIUfcl+-ca3< z£#M£Ll> 0 £fc, ±IB&H»S 

ja»R3fe3Sit^». W1 0-3 03 1 1 4^$glwF^7F£;h>T^<5><i:5fc:* 
it In Jgffl nT^fc <7) t fe & „ 

.t Lfc^. C*L|:i|&i=>-r\ KrFI^>7U-f (ttl*sSS2 4 8 n m) ft E 

(Dmn-tftm^mi^x^^o -mtz. mxix* mmtt LT±tE#*ai^&aj* 
^FtL^^nne, xiipj^iiiecDm-^^u— tf#£, tfij^tfxjutf^A (Er) 

(XI£XJHf^A£>f ^/T-yUtf^A (Yb) (Di^) 7&< K— 2 > £*l7r77'1'/* 

*J£, ;£^19 3nm) JfflL N Tt^L\ 

«R3fc5M£P L(4, H»T3RI=ia6)-r, ^J^f-ft^l-'Jf (JEW 

£>-f, 1 /"I 0 -efcoTt, &t^ 0 

**;u) Ct7X/\) ,!:^l5lSi*JhL^ST^5fe^tT^*^^^^, 
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£KDB3fe»Bfc*3Sffi-e#*>. 

sag (tail, wittmmm) &-?%^tiz& y , ±iB#nife^a)^^g 
£»jrr act B3tett«<©»3fti*Mxt;$ 

S£*Lfc$ y — >;u— A -eft 5 ^i*<a*LL^. 

# if lc * *|§B.8 (4 j£ < Jgffl t? £ £ o 

^^m^^ifODT-r^ n-r/W Xt£l-J"e£:< , EUV 
S^fis xiftB^SIt. ai;*^»B3t«ilfti:^«ffl**».*^5 1 ^;uxtt 

£IE¥*-SB#£1tl=t»*38iJl3£atffi-e#5o ::t% duv (iSSfcrt) 

sni(i»jiBi=o^rBiwr«. 

B1 6|zli % f/WT. (I C^LS I VflMMM*^ ? jfc*/**JU» CC 
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'!7X/N^ffllNT J r/^-1'^*l3lT^^T5o :0^f'^2 O 5|Z|* S 

xn. K^-ofTM. B.it'Sv'T—vxfjLM &vzfmA) mo^mtf 

Tli7l/^iI^b$t5o Xf'^2 12 (CVD^f-^) Clfcl^T 

^■c(*«t7xy\±ic®^$M^i=<feo-c^-r^o xf-^2 14 (-<7i->rr*> 

^x/\^d-tzX<D£-IS:Pgl::*5t^-C. Jii&CDiifr&igXfljWT-f & i: * J*TF<D 
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15 (l/vXh«f'^) iCfcl^T. "^X/McSifcaJ^M-f &c €l£f£ 
W-So 7^2 1 7 0K4fc*T-^) l-fcl^Tlig&^fc^XM 

LTi^^#&tt<D^#<D8Mtt£x^:x?"ic«fc yajy**. -^l-c. * 

^21 6) lw^5L^T±5Bll^^5^Som^S^fflL ,k t>^^S(D-e, $|Jg&<U?- 
^;KDy^->^^x/\±|z^-r^zi:^-e#^)o CO)©** 

jil-ci^o *mw<DT'U T-f^n^/w x<d±je(z 
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If 3* o m BB 

1. x*;i,^e— i*u:j:y £«bbu frffi/^^-^*a»3fe^m* 
tfreaMS*<«ii**u liffi^Lt 2Sfc7u®rt-e*£i)-f -SS^x^— v 

3 . If 3*31 1 I^I3®<©m^SI- 33 l N T , 

4. l=BB*a>**S6ili=te^T. 
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5. m^rni U:!EK(D§3fcsgMlcfcl>T. 

10. izfgttcDm^Ml^fc^T, 
ItrlEtti^^ili, ME*^(D^iS^l£QW^ffi«ANbHtIIES^^mi:friBa 
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mu^z - > £ME»3te*sc t? «riBat«± & t=. . ttiiBx e 

1 2. 8*$*1 1 lC|BtE<0^3fe^*lCfcL^X. 

1 3. 8***1 U:EiUDR3fca£«l=*5l*-C* 

'J>& < £ fc-o(D*fclIlil3M«*£EI=«*Sli3teSHo 

14. 1***1 \ztm<Dmytmm\z *> i^-c. 
«r8sa»*^ife £ fifties^ <t ©iwoyafrrosBfiitffl^siswfiia^^aittfl)^ 
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1 6. m&mi 5izmm<omfft^mz.tsi^x. 

1 8. gf|#g1 5l=E»<DS3t»ill=tel^T, 
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2 1 . m*iM. 1 5 KEiUDBifeSltKi&^'C. 
22. R««1 5|ZlES0m3tS«l3 33^-Cs 

*sx t— v±(D»*s t <om \z taut £ Guar -5, c <t t -r « s^sfi. 

2 3 . tffjfcJl 1 5 lzfBlEfl>^3t^MlCfcLNr . 

— A(z»LTWE»«X^— s;$Br5ea)3t3i^|pII=E»|-r*ffi»3S*SI=«* 

2 4. ti#^2 3i~Ef£a>m#^gi::fc^T, 

rom^n^L. MEatt±a)B3fe»Sio!)EiiifiJ«a>*#*iz(6i:T«rEtt» 

2 5. |f*3Sl 5IZ|B®a>ffi3fe^glCfclNT, 
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2 6. 1**51 5lztZM<Dm]i&W.\zt$^T. 

mrffift»3teqt ^ <>; fiissffi t ©ra cd »i*a>sffii*«a>si3H fits, tf^ aott©^ 

ft < <h t-*lc»-^L^Tlt*ftft©IlfiE*fTa»IS3Sil$Sl=ffll^4B*S1R. 
2 7. x^;u^t*-A|-cfcy/^->^E§B-§L. miB/<$— >*«IB3fe^lR 

; 

HiIIS^{*^li]i|X-r^l5li|X^«<!: ; 

2 9. fi*3»4i2 SlClBttOBjfe^Sl^fc^-C. 

3 0. 1**312 7 KfBUcOSft^ttl-fc^T, 
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3 1. If3fcll2 7 iCffi^O^ftjgfilZfclNT. 

32. mxmz 7\ztzm.<Dmatmw.iztei^T. 

3 3. |f*^2 7l-fBt!t<D^iiMlZfc^T, 

3 5. R#«2 7l=fBttO>il3teS«l::*3lvCs 
BtTlB/ i $ - > £ jtM&^a T?«rlB*«± -5 46 . Itrffix t* 

3 6. IS3fcJS3 5iztm<Dmnt&w.izt$^Xs 
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3 7 . m#m. 2 7 k iBmos5fe^mi^ *s i^-c . 

3 8. |f^^2 7lZlEfi6a>S3fc^®lCfcl^T, 

mtzmELtfmnztis &&&&&& lx 2 #i7tm\*ixmwi-?z>&m*T-z> 

t ; 

4 0. g»*£3 9lzIE®<Z)il3t^fil^fe^-Cs 
ItrfBtt**^— Soffit Lt^S <h #1*. «rSE#tettM»i= 
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4 1 . rnxm 3 9 iztmomft&miztsi^x . 

4 2. ff*3l3 9lZlB«a>B3teS1ir::fc^-Cs 

43. tm&3 9izt2M<Dmitimmiztei.\x. 

4 4. 81*314 3lzEi6fl>B3te«Eitl=fc^rs 

4 5 . m&m 3 9 izizMomitt^mizte^x , 



WO 2004/053955 



PCT/JP2003/015675 



88 

4 6. If 3*313 9 \ZsZMO&ftmmi~t$^-Z > 
fflr IB«R3fc3* Jk t miBSffi <h 0} RS? <D Jgti$B £> m®m S. Xf* %A fit V> 'P 

4 7. x^;u^e— Alc«fey/<^->^MBJL. ftrfE/*$->£}3:i^^ 

<t ; 

mmnt ; 

4 8. ^14 7lClEK<Dm3fe^«lCfc^Ts 

4 9. |f*^4 7 IZlEttOm^MI-fc^-C, 

iiiJfE«$£«SM$fte. MIEft^^^M^^O^^^bMIB^plc^^tfliE* 

5 0. ff#3S4 7lZsEtt<0g^MlCfcl>r, 
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5 1 , nt$4i 5 o iztmvmvt&Wiiz fc^-c. 

52. ii*Ji4 7iciBt6om3fc^tti=ifct^r, 

tti-0<D«5fillilX««l«l=«A«B*$l11o 
5 4. »#*4 7l=ffi«©Rjtett«l=fc^T. 

5 5. x*;i^tf— Alc<fcy/<* — >£J!iPiU guiB/^->^a^7fe^m 
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t ; 

; 

5 6 . tf3fcll 5 5 |ClH«(D^^glCfcL>T. 

hu 13 & ¥ 36 1 - Bi L -c TttJ I E © *£ co & lb ^ ft <d m Jj -eifti* £ 0 ifc f & 0 ftttl 

5 7. 8**315 5l~E«(DS3fe£11l::i3t*"C* 

5 8. B|jjcSi5 5lzlHlfca)ll3tlSai-33^T, 
5 9. f»3*H5 8lClBi£<DK3fe=gmiwfcl^-C\ 
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6 0. »*3S5 8l=E«©»3tSE«l=*5^"C» 

6 1 . m**5 sizEWfflit^ttin^fc^^* 

*u * ©a«^ttE««*«i=«« * tifcatSM t isisn c w * t * ? ^ 

6 2 . tt^Qi 5 5 icE«l©S*SE11l=*5«» N "C- 

tWE««ft**l=«^^tWE*«©*»*fi©*^^**® ft ** B,jR ' r * 
'>fc < £ t-o<DftJ60JlJl«1«*MI=fll^*S3t«*. 

6 3. 11*315 5 |zE*©»3feSE«l=33l'^» 

ttLTWE/^->ft«W5ft^**^U^tWE**±«>**©BHII«l=« 
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t ; 

tflESHB** 1 ^ t ItTE&ttX =r- v± O&fa t <D ffl Izfcl* £ «*ft"T & ^(^tt 

; 

lltrEfc#£lH|i|JrrS0Jtett«fc ; £<f 

6 5. i«^^6 4\zum.<Dmitmwizisi\T. 

6 6 . IfSfcJl 6 5 IZfBtfcttRft^afZfcLN-C, 

TR^*©Effi««OW«*<R3fel*l=lKrE/^^->at;«rffilft»3t^lS*^ 

*Lfroi$j8i-e, iitrEtti&«*i=«fc*inrE»f*o«^iSB*fe*n4^t*«FflSt 
-r«R3te»«. 

6 7. tt*3S6 6l=ElE«>R3t^ai=i3L^-Cs 

$ - > <Df£¥ «!: 0) M <D HtlESte Xf-i/C E®«« M»»»f^ 0>« 7 & l-HtTE 
<5> WEjft{*(»«»36<BB>ft - £ *«f« t "T SRftSSRo 

6 8. fi3fcJg6 6lZtiM<DmybmW.lZtel^X. 
MffiR3t»*©BR«*©l(r**<tt<6ttttl=i"J3tLfcl*jST?ffilE«^«*l= 
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6 9. m*me 5izfEma>m&^®i-fc^T, 

l r fiiBx £ — a $ tt HUifiS^ ± <o miM&mfr & tts tz b# * -e . 

BBJ&«ri=friBiHiJ|ji*#i= «fc £ tnriBjft<*fl)iHiJR*<^T -r set t + zmit 
mm* 

t ffiftfcfriico EHifliJrtajasi^RafeB*^ etr IB/ * $ — ffiE&R&^s £tt 

7 2. »*fli7 1 lcE«<D»3fea«l=tet^s 

MIBE^^^ETO^^^^*^^fe*l-^l^ Lfc ^^ T ^ ?e ^^ |:: 
•fcSflrEfcttOttteJWfcifc.**!-* Z <t -T5R3te3Mo 

7 3. 11*317 1 lzEI£<DB3fe^Sl^*5t x -C, 



WO 2004/053955 



PCT/JP2003/0 1 5675 



94 



Kiiteiimii&ffiigji^ 

7 4. K3fcfl!6 4izeifcfl>B3tett«i=a3i*T» 



»LTfr8B/<^ — >*JS»3t#t**^LTlltr«B»*±<Dtttt(0K®««lzM 

WSE»(**lHlJ|Rr-5ISlJlR««t ; $ffi*.&83fc&B. 
7 6. if3fcll7 5lClBK(Z)^7fe^SlCj5LN-C. 
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itiieste £ & fflrtBttfix t- — a> & » <t> i* . ffif e#*s«« «fe & fflr IB 

7 8 . If 7 5 lZlE«CDil3fe^Sl^fct^s 

7 9. »#*7 5(=E«<DR3teMl::a3l*T. 

8 0. x*jU4?e— Alc«fcy/<* — >£flBWL, 3fe«[$i5r5Sa)7feff^lRll=» 
<!: ; 

8 1 . IS^«8 Olc8Ett©83feMI=feL^* 
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8 2. «3fcJl8 OlZfBtt(Dm3tMfCj3L^T, 
tti KS**¥& 1=11 Lm&ittt IS] f = o T afe*. £ -t 3Effi 

8 3 . ffi$5 8 0 l=B«<DB3teSElll::*5l*T, 

8 4. »3fcJg8 OlZlH«(7)M3t^B(-fclNT, 

8 5. x*A^fcf— Al=* -y/^->$J!ii!SL, S*K£flJT5£<Dj£S:£|S]|=f£ 
£ ; 
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8 6 . m*i% s 5 izmwL<Dmtftmm.\^^x , 

m ESIB*^ I" m U UTIE 5656^ fil 1= 5» o -C SSE*u * »i* 0> ±3SEftl X' $ * tf> a 
8 7. f»^fl!8 5lCtBlfc<DB3fc»1ll=te^'C» 

8 8. if*«8 5l=E»©»3te36«l=fel^T, 

8 9. x*;u4Fif--Ai=«fcy/<*->£ra8lu ffirffi/**— >£«f£3fc5*& 

<t ; 

9 0. f»3fclS8 9lCfB«0>ll3fc£1IKS5l*"C, 
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9 1 . gft#g 8 9 IcfSfto^fc^eizfcUTs 
9 2 . m-%m 8 9 IClSt£a>^5&j£fil::fc^-C. 

9 4. Ht$ai9 3lzEt6©ll3t»iBlcfeLxr. 

9 5. x*;U^f— AI=J:y/^ — >$BBfflL, lWffi/<^->*tft»3t^» 

£: ; 

iiu IES*J5 X t— v ± <Dtfr8B£& t flrSBBHB3fc¥& t © IH * '> < t * * t? Bf 
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9 6. »*«9 5l=ffi«a>a3fe«ElKI=fit x "Cs 

itrffi/ ^ - > £ »8**a-e«rfBa«± i-te^i" 5 fc «> * flu Ex * tf 

9 7. »*3«9 6lCffi*(D»3tS«l=*5^T, 

ft £ * 38-T <£> ^ 3»tt II - tt & . 
9 8 . If 9 5 |ZfB*<DB*Ml=teL^T. 

9 9 . 1**31 9 8 \zmMOMz}b^W.l-te^t* 

ioo. it*3i9 9i=Eii«>aE3tasin-S3i» % T. 
ttEvas&iii** mE3fe**iRi©aft^i=*-3-c*^«»aiS*iRi©*ffi« 
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101. M#S!9 5i:ffilfca)8*3£!ll=fe^"C» 

10 2. ttfcfln O 1 lzffitt<DB3tS«l=*3^"C* 

104. B*S9 5 iZfEStro^^Sl^fcL^. 
10 5. ift*3i9 5lC|S«^R^ttl^*3LNT. 
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frlB»«±<D«FEB®ffi«l=CT"r * - ^ * ***Sft. 

dlittSES^ : *ftS.*»3tSS». 

108. mmm i o 7 i=E*oit3t«mi-*5i N "c* 

10 9. IftsfcJl 1 O 7 |ZiHtE<Dg3te2£1gl~fcl^"C* 

110. o 7 icffi«<D83fea*i-te^"C» 
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111. 1 o 7 iztim<omtftmw.\^^x. 
itemssBi*. «nE*»«*i=* ^fc***^^* 

t ; 

fTlBjft<**lHli|R"t-*lalJR«flli: : 

<&ffiiaJR««^ HURT? # o fclltrlBat«-t ^>5«<**B**"^" * 5&<*P**«*PI 
113. tt#Jl1 1 2lc|B«E<DR3tSKI-te^'C» 

115. lfr#Jg1 1 4lcSB«0B3fltSitl=S3t^, 
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116. 1 2\ze£M.<Dmit£^-te^' C * 

117. »*ni i Qizum.omvtmmz&^'c. 

lis. &&K¥Jk<D&mm\~ftmtoi-foto&&ft'*z±**> lz ' x*;u* 

e-AI=J:y/^->*WWL* fflE/<*->£ttE«!e3fc^£flrE?fti*£: 
SfrLTfflEatfiiKlE^******"^** 3 '^ 

119. 1 8i:E«©RftStti:feL^, 

ess** £ is isb-^^ssp * - 1 t r *«*»o 

1 2 0. 1 8lzEtt<D«3feMl-*5^r. 

wrEift»«*^«rE*2ia«i««a>®«i(iKfc«>Mi :: - WE#*&«*a>«fc 
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12 1. 11**1 1 8lzE«KDai3fltSSI=fe^"C* 
12 2. «*3S1 1 8lCtE®<DKft!£«Kfct^ 

12 3. 1 2 2 izia«©n*36iii=fci x -c. 

sijfBfg 2 niMSfiicfc* i&ESf&iwsa* y fflt?«fc o i^iBfi^^T t^s - £ £ 

12 5. S^^<D^®#J!-^m6*J|-^^^t--S) £ £ £ l-s x^;udf 
If- A in J: «J ^ * — > £HBJ3 U Buffi/ - > £«rESHB5fe$*£ £ «TE?ft{* t 
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12 6. 2 5l=IE«<DR3t«BlcfeL^T. 

127. tt^s 1 2 5 iztmomatmwizft^T. 

12 8. IfsfcJl 1 2 5 lCfBm<DR#i£«ICfc^T , 
12 9. M*3S 1 2 5 lClB»c<DK5fc^mKfc^T. 

M'C«1IlBlHlM«ICcfc-5>;WcDlB]i|X^ : ?Tl\ I^&aM^ET&l::. tfrffi»3ft 
130. 2 5^|B«<DSA3£itl-*5^T. 



WO 2004/053955 



PCT/JP2003/0 15675 



106 

i3i. ift*£ 1 2 5 \zszm<Dmnmw.i~t$^r. 

13 2. 2 5lC|EK©83feS11l=*5L x "C» 

13 3. tt#2n 3 2l=E«a>*3tett«l=*5t^"Cs 

13 4. ^IB^SOiftiBflBlwSmWlcJafrSft^Siri:*!-* 

t*- Ale <fc y A* - > SiBH l , TttJfE/ - V £ffirlB«l&3fe5*& <h ftJlE&f* £ 
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13 5. 8**351 3 4lZtZM<DMitt'£W-&^~C* 

13 6. it^n 1 3 4 izia*a)»3tttili=*3^"C* 

137. &Bftm&o®.^mi~mmm~}&w$:&ft-?z>tt*,\z. x*;u* 

SgM^M * -HrX . IfoESieafc^fcafciBffliaJSSi* £ L , 
»j«-|*<DlHlJR^7«l=:* HrERASTftroaiSSWEafi^x-^feT^ 

13 8. ifr#Jl1 3 TlzEm^ffift^ai-fcl^ 
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14 0. 3 9lzE«<D»3tMI=*5L^* 

14 1. 811*41 1 4 O I^IBtt<DR3t^S^*5L^-C. 

1 4 2. ^7fe^<h;Wt^^L-CM±l^x^;u^e-A^ML, fft 
ft * Bft-T & B3teM"e fc ^ "C . 

tfrE*l«i£«i** «lEa»3flfc^l=*oT©«**t«>ifeffl^«rES**iSt 



WO 2004/OS3955 PCT/JP2003/0 15675 

109 

1 4 4. 'J v^^-r xiS^-^t;T i /^'r^iSit^^t?&o-Cs 
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Fig. 1 
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Fig. 2 
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Fig. 6 
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